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Pathology of Pneumonoconiosis.—The 
types of pneumonoconiosis produced by pure 
chemical substances tend to fall into one of 
three categories. Such disease is predom- 
inantly either linear, nodular or diffuse in 
character. A linear pattern characterizes 
the general type of response to most inhaled 
inert foreign materials; nodular lesions are 
apparently confined to silicosis, while diffuse 
reaction is exemplified in asbestosis. Phago- 
cytosis: At fitst there is a tendency for initial 
localization of inhaled particles to occur in 
the subpleural air-spaces. Within their 
lumina the particles are phagocytosed by 
free amoeboid cells of the histiocytic series 
which originate in the nearby walls. With 
most fine dusts the same cell continues to 
ingest particles until it can hold no more 
and its power of locomotion is limited or 
destroyed. Cells that are grossly overloaded 
remain in air-spaces until they disintegrate 
and liberate the dust particles, which are 
again taken up by new phagocytes. Less 
heavily laden cells of the first or subsequent 
generations make their way along the walls 
of the air-spaces until they reach the periph- 
eral ends of the lymphatic vessels, which 
they enter by penetrating the cluster of 
lymphoid cells about the termination of these 
vessels. By this mechanism the air-spaces 
are more or less effectively cleared of dust. 
Of the materials studied, phagocytosed 
silicon carbide tends to be held within the 
air-spaces; much of the granite is also re- 
tained in situ, although many of the less 
heavily laden cells reach the lymphatic 
system; coal-containing cells migrate more 
rapidly. Silica belongs in a special category. 
Only a few particles are ingested by each 
cell, and they are sufficiently irritating so 
that they stimulate amoeboid activity. The 
active cells moving toward the lymphatic 


system collect in nodular masses about the 
lymphoid tissues at its periphery. Asbestos 
fibres, because of shape and size, for the 
most part lodge on the irregular surfaces of 
the respiratory bronchioles. Giant phago- 
cytes carry them directly into the walls of 
the bronchiele. The lymphatic system plays 
little part in disposing of such fibres. Lym- 
phatic elimination: When the number of 
particles is excessive, physiological mecha- 
nisms are inadequate and many phagocytes 
with their ingested material pass through the 
wall of the lymph-vessel into the areolar 
tissue. The presence of foreign particles in 
perilymphatic areolar tissue will provoke 
reactions of varying severity. There may 
be an infiltration of phagocytes and lymph- 
oid cells, or granulation tissue may form and 
organize asa scar. Such a reaction is linear 
in distribution and tends to thicken the 
bronchi, pulmonary artery and veins, the 
interlobular septa and the pleura. This is 
an essential part of the response to most 
inhaled dusts and in many cases is prac- 
tically the only lesion demonstrable. In 
silicosis it occurs in the early stages, but is 
later overshadowed by nodular formations. 
In the late stage there is dense fibrosis in the 
position of the lymph-vessels, but the same 
reaction also involves all other portions of 
the pulmonary stroma, and is visualized in 
roentgenograms as an accentuation of the 
linear shadows cast by the blood-vessels. 
Lymphoid tissue: In the absence of infection, 
most dusts finally accumulate in the tracheo- 
bronchial nodes into which the lymphatics 
empty. Quartz-containing cells, on the 
other hand, collect in masses in and about 
the lymphoid tissues. The properties of the 
quartz stimulate the development of fibrous 
tissue within the nodule. Formations en- 
croach on the adjacent lymph-vessels, im- 
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peding the flow of lymph. Pulmonary 
parenchyma: The initial accumulation of 
phagocytes in terminal air-spaces, and the 
slight associated proliferation in adjacent 
alveolar septa constitute a parenchymatous 
reaction, which characterizes the early stages 
of pneumonoconiosis. In silicosis this effect 
is soon overshadowed by pronounced changes 
in the trunks, but in the less-marked disease 
produced by silicon carbide or aluminum 
oxide it continues to be one of the chief evi- 
dences of reaction. While individual areas 
are relatively insignificant, superimposition 
of numbers of such lesions is sufficient to cast 
a faint haze on the film, most marked at the 
periphery of the lung because of the tendency 
of inhaled particles to localize beneath the 
pleura. In asbestosis the phagocytosed 
fibres are carried into the walls very near the 

lace in which they were ingested and there 
initiate fibrous proliferation. In asbestosis 
there is fibrosis in every portion of the pul- 
monary framework. The alveolar walls are 
thick and dense, with diminution of the size 
of the lumina. The pleura and intralobular 
septa are very thick and encroach on the 
air-spaces. The trunks are also heavy and 
distorted. The lack of participation of the 
lymphatic system in distributing this dust is 
indicated by the slight changes in the 
tracheobronchial lymph nodes. Roentgeno- 


graphically, asbestosis is characterized by a 
diffuse haziness throughout the lower two- 
thirds of the lung fields, giving the picture 


a ground-glass appearance. Linear mark- 
ings are less prominent than normally and 
no nodular shadows are visible. When the 
atmospheric concentration of fine silica 
particles is high, an acute form of silicosis 
can develop in from twelve to eighteen 
months. The detection of tuberculosis in 
conjunction with acute silicosis by roent- 
genology is not always a simple matter. In 
the acute form of silicosis the reaction is 
primarily parenchymatous, and the lesions 
develop so rapidly that the large parenchy- 
matous nodules and diffuse interstitial 
fibrosis dominate the picture from its onset. 
It is therefore seen that the reaction to dust 
may be divided into five general phases: 
(1) early diffuse parenchymatous disease 
due to accumulation of phagocytes and local 
inflammatory changes in the immediately 
adjacent connective tissues; (2) linear peri- 
lymphatic proliferation; (3) beading of the 
trunks due to chronic proliferative changes 
in associated lymphoid tissues; (4) enlarge- 
ment of the mediastinal lymph nodes due to 
proliferation of the local connective tissues; 
and (5) late chronic proliferation and nodule 
in the finer of 
t onary parenchyma. Silica pro- 
duces all these changes, but some dusts 


elicit only a few. Mixed dusts: A good 
example is presented by the lungs of an- 
thracite coal-miners. When coal-dust is 
adulterated with only a small amount of 
silica, the reaction resembles that to pure 
coal. It is predominantly perilymphatic in 
type. If, on the other hand, the miner has 
worked largely in siliceous rock, the picture 
is that of silicosis with nodular fibrosis, which 
is more pigmented than in uncomplicated 
silicosis. Another common mixed dust is 
granite. It contains about 35 per cent of 
free silica as quartz and 60 odd per cent of 
silicates in the form of feldspar and mica. 
Studies made of granite-cutters have demon- 
strated that in roentgenograms nodular 
lesions do not become manifest until the 
exposure has been continued for many years 
and then only when a tuberculous complica- 
tion has developed. It was also noted that 
complicating tuberculosis appeared much 
later in this disease than in that produced 
by pure silica. The dominant feature of the 
pathological picture in two cases reported 
was not nodular hyaline fibrosis but peri- 
lymphatic cellular connective-tissue forma- 
tion. When tuberculosis came into the 
picture in other cases, nodular lesions were 
formed throughout all portions of the lung 
and the picture resembled that seen in typical 
silicosis. Experimental] observations of the 
author indicate that a granite pneumono- 
coniosis does not begin with the formation of 
nodules in the lymphoid tissues as in ordinary 
silicosis, but that it presents only the charac- 
teristic perilymphatic proliferation of the 
nonsiliceous dusts. Also the “silicosis” of 
granite-workers does not create 2 condition 
of increased susceptibility to tuberculosis as 
uickly as that resulting from disease pro- 
tend by pure silica. As a working hypoth- 
esis, the author proposes that, in the 
absence of infection, the nonsiliceous com- 
ponents of granite dust are largely respon- 
sible for the reaction that is produced and 
that possibly by their presence the free silica 
is held in check. When tuberculosis or other 
infections complicate the picture the free 
silica codperates with the living microérgan- 
isms to produce a nodular type of reaction.—- 
The Pathologic Reaction in Various Pneu- 
monoconioses, L. U. Gardner, J. Am. M. 
Ass., August 19, 1933, ci, 594.—(G. L. L.) 


_Roentgenology of Pneumonoconio- 
sis.—As yet but few clinicians in this country 
have had sufficient experience to qualify 
in the expression of authoritative opinions 
on cases of silicosis or pneumonoconiosis 
of origin other than silica. Clinicians expe- 
rienced in respect to one industry are 
not necessarily authorities in other dusty 
occupations. The technique of roentgeno- 
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logical examinations is of utmost importance. 
Fluoroscopic studies, made with fully ac- 
commodated eyes, are of value in the study of 
groups of individuals and in followup study 
but they have here no medicolegal value 
whatever. Posterior-anterior stereoscopic 
roentgenograms are of great importance. 
It is often advisable to make a set of roent- 
genograms by the usual technique which will 
show the upper chest adequately and then 
make a set of lesser penetration to show 
changes in the lower lung fields. Another set 
of very much overpenetrated exposures may 
be made for the demonstration of dense fibrot- 
ic consolidations in the midlung and subapical 
lung fields. Exact correlation of the roent- 
genographical findings with the pathological 
processes is necessary. Dust particles reach 
the ultimate air-passages and are taken into 
the lymph-channels by phagocytic cells. 
These dust cells lodge in lymphoid tissue 
where the change of the contained silica to a 
hydrated colloid begins. This colloid is a 
destructive agent to its containing cell. The 
process continues until the pulmonary lymph 
nodes are reached. Wherever the altered 
silica is deposited, there is reaction, infiltra- 
tion and proliferation, local necrosis of cells, 
usually microscopical, and healing by fibrous 
tissue. There is then enlargement, fibrosis 
and blocking in the perivascular and peri- 
bronchial lymph-vessels. These micro- 
scopical enlargements are the forerunners 
of the macroscopical nodular stage. This 
picture should be designated as the peri- 
bronchial-perivascular-lymph-node predomi- 
nance or type, and not the first stage. The 
appearance of this type or stage is not charac- 
teristic of pneumonoconiosis, and cannot be 
accepted as such until many other conditions, 
such as bronchitis, bronchiectasis, cardiac 
decompensation, etc., have been eliminated. 
It is not incapacitating unless it has de- 
veloped rapidly. In cases of silicosis which 
develop slowly the microscopical prolifera- 
tion tends to become conglomerate, and to 
produce a macroscopical nodular process 
which shows in roentgenograms as rounded 
shadows from 1 to 5 mm. in diameter. This 
has been called the second stage, but, because 
it may be absent, especially in some indus- 
tries and in rapidly developing silicosis, it 
should be designated as the nodular type or 
preponderance of silicotic fibrosis. A coin- 
cidental adult tuberculous process can 
usually be distinguished in this stage or type. 
This type may not be incapacitating unless 


it has developed rapidly. Another type is 
that in which there is a i or abrupt 
blocking of the lymph-channels. Then only 


pleuralward pathways are open for a lym- 
phatic transport of dust-cells. Soon these are 
closed, and a penetration of the lymph- 


channel walls into interalveolar connective 
tissue can shown. Here interstitial 
proliferation and fibrosis occur. The roent- 
genographic appearance of this occurrence is 
typical. It is called the interstitial type or 
predominance and not the acute type. This 
type of fibrosis will almost always progress 
to the terminal stage with little or no nodular 
appearance. Terminal stages of silicotic 
fibrosis should not be designated as the third 
stage but as terminal diffuse fibrosis. It is 
more or less incapacitating and frequently 
completely so. Various combinations of the 
above types can be and frequently are 
demonstrated as the disease progresses. The 
roentgenological appearance of asbestosis 
differs materially from that of true silicosis. 
First, there is a prominence of trunk- 
shadows, but this is overshadowed in later 
stages. Sooner or later there are homo- 
geneous, dense shadows in the lower lung 
fields. These later increase with a fine 
network of fibrosis. The diaphragmatic out- 
line is indistinct, the costophrenic angles are 
clouded, typical emphysematous changes are 
not apparent, and the left cardiac border 
is often indistinct. Asbestosis is a com- 
paratively new form of pneumonoconiosis, 
and much is yet to be learned regarding 
its processes. Pneumonoconiosis, while a 
dangerous and incapacitating condition, is a 
necessary risk of commercial development. 
It is incumbent upon the employer to protect 
his employees. There should be a means of 
acquainting employers of possible dangers 
to their workers, and of reducing the indus- 
trial hazards. A disabled worker should be 
entitled to compensation, but the medico- 
legal aspects have not been solved as well in 
this country as in others. Proper qualifica- 
tion of the expert witnesses called before 
compensation boards would eliminate a great 
deal of the conflicting testimony offered. 
More or less uniform compensation laws 
should be enacted. The creation of author- 
itative medical boards made up of experi- 
enced men would also aid materially.— 
The Roentgenological Aspects of Pneumo- 
coniosis and its Medico-Legal Importance, 
H. K. Pancoast and E. P. Pendergrass, J. 
Industr. Hyg., May, 1933, xv, 117.— 
(J. F. B.) 


Roentgenology of Pneumonoconio- 
sis.—The perivascular-peribronchial-lymph- 
node phase of pneumonoconiosis is a definite 
entity, based on well-recognized histological 
changes and characteristic roentgenographic 
features. The hilar shadows are more 
prominent than usual and of greater density 
and homogeneity. The trunk shadows and 
linear markings show increased prominence. 
The appearances described should not be 
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ascribed to pneumonoconiosis unless shown 
to have arisen during serial examinations 
and unless all conditions producing like ab- 
normalities can be excluded. This phase 
of pneumonoconiosis is not incapacitating. 
Certain conditions may closely simulate the 
appearances of this phase of the condition. 
Passive congestion from cardiac decompen- 
sation: In this condition the enlargement of 
the heart shadow, and the clinical picture 
serve to establish the presence or absence of 
passive congestion. If pneumonoconiosis is 
absent the appearances are likely to disap- 
pear with restoration of compensation, but 
not altogether in long-standing cases. The 
lateral view is always necessary to clear up 
the diagnosis. Passive congestion associated 
with coronary thrombosis: In this instance, 
passive congestion with prominent hilar and 
trunk shadows is commonly found from three 
to six weeks after the attack; it is especially 
noticeable in the right lung and will clear 
up when compensation is established. Ad- 
vanced bronchiectasis: Dilated bronchi, re- 
tained secretions and associated tracheo- 
bronchitis will produce the appearance of 
greatly accentuated trunk shadows, simulat- 
ing the early phase of pneumonoconiosis. 
Asthma: There is apt to be an intensification 
of the hilar and trunk shadows and very 
often an associated coarse mottling of the 
lung fields, perhaps accentuated during and 
immediately following an asthmatic attack. 
The two conditions may be associated, and a 
very moderate degree of incapacitating pneu- 
monoconiosis would have its appearance 
greatly accentuated by the asthma. Malig- 
nant metastases: Frequently, such processes 
in the lungs take on the appearance of greatly 
accentuated hilar and trunk shadows which 
closely simulate the appearance of pneu- 
monoconiosis. Polycythaemia or erythrae- 
mia: As an independent disease there is asso- 
ciated with this condition an increased 
prominence of the hilar and trunk shadows 
due to the engorged pulmonary vessels. 
On the other hand, high red-cell counts are 
frequently associated with pneumonoconio- 
sis. Pulmonary fibrosis and arteriosclerosis 
can probably produce a condition akin to 
polycythaemia and presumably due to im- 
paired interchange of oxygen and carbon 
dioxide. Mvycotic infections: Most mycotic 
infections of the Jungs produce appearances 
simulating the nodular phase of pneumono- 
coniosis, but occasionally they may be con- 
fused with the perivascular-peribronchial- 
lymph-node aspect of the condition. The 
early interstitial stage of pneumonoconiosis 
is characterized by a rather faint homo- 
geneous haze, appearing first in the right 
midlung or lower lung field and then in the 
left, and gradually spreading in extent. 


Small discrete dense nodules may or may not 
coexist. The hilar and trunk shadows are 
noticeably accentuated. There is more or 
less interference with diaphragmatic ex- 
cursion. The only conditions other than 
tuberculosis to cause confusion in the proper 
interpretation of the homogeneous haze 
would be an interstitial pneumonitis or 
bronchosinusitis and a rheumatic pulmoni- 
tis. The nodular phase of pneumonoconiosis 
is productive of most characteristic roent- 
genographic appearances. The character- 
istic appearance of the slowly progressing 
t is that of small, dense, discrete nodules 
throughout both lungs. There is no definite 
pleural involvement. In older cases there 
may be some interference with diaphrag- 
matic excursion, probably as a result of 
interstitial fibrosis obscured by the asso- 
ciated emphysema. In the more progressive 
type the smaller nodules become larger and 
conglomerate, and there are further evidences 
of interstitial fibrosis, indicated by restricted 
diaphragmatic excursion and often peaking 
of the domes. The appearance may be 
simulated by a number of conditions, in- 
cluding tuberculosis of the perinodular silico- 
tuberculosis type, tuberculous bronchopneu- 
monia and miliary tuberculosis, also by 
the following conditions: Nodular metastatic 
malignant tumors: Most cases are readily 
differentiated from nodular silicosis, but 
occasionally the appearance is very similar 
because the metastatic nodules are small, 
numerous and widely and symmetrically 
scattered. Actinomycosis: The nodules are 
usually larger and less numerous in com- 
parison with silicosis. Sporotrichosis: The 
appearance may be so identical with that of 
nodular silicosis that only the lack of ex- 
posure and autopsy observations may differ- 
entiate it. The advanced diffuse or terminal 
fibrosis stage of silicosis is to be differen- 
tiated mainly from chronic diffuse tuber- 
culosis, or an accompanying tuberculosis is 
to be determined. Occasionally a case show- 
ing massive fibrotic areas, mesially located, 
may present an appearance resembling a 
mediastinal tumor. The authors are not 
convinced that there is ample justifica- 
tion at the present time for a belief that 
pneumonoconiosis is a predisposing factor in 
the incidence of primary bronchogenic car- 
cinoma. They have seen only three proved 
cases of bronchogenic carcinoma in associa- 
tion with pneumonoconiosis, although many 
cases of primary lung cancer have been re- 
ferred to them for examination or consul- 
tation. Two of the three cases reported 
were obviously due to some factor different 
from the usual causes of pneumonoconiosis, 
perhaps radium emanation or arsenic. While 
animal] experimentation has suggested that 
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certain cell hyperplasias, producible through 
the action of dusts, tar and other irritants, 
may be precancerous conditions, there is 
no absolute proof that they are. More- 
over, similar hyperplasias are noted bron- 
choscopically quite often in the human sub- 
ject and are invariably reported histologically 
as inflammatory in origin.— Roentgenologic 
Aspect of Pneumonoconiosis and Its Differen- 
tial Diagnosis, H. K. Pancoast and E. P. 
Pendergrass, J. Am. M. Ass., August 19, 
1933, ct, 587.—(G. L. L.) 


Silicosis.—The author comments on the 
clinical manifestations of silicosis, his con- 
clusions being based on a study carried out 
among 7,722 men employed as miners in the 
Picher District of Oklahoma. Noncompli- 
cated silicosis is divided for convenience of 
description into three stages: first-, second- 
and third-stage silicosis. The work in the 
Picher District indicated that 10.3 per cent 
of the miners between 20 and 29 years of 
age had silicosis, 32.2 per cent between 30 
and 39 years, and 37.8 per cent between 40 
and 49 years. Tabulation of the men enter- 
ing the mines under 20 years of age shows 
that 20.3 per cent ultimately developed 
silicosis; of those entering from 20 to 29 
years of age, 20.8 per cent developed it; from 
30 to 39, 24.1 per cent, and from 40 to 49, 
24.7 per cent. All men with first-stage sili- 
cosis worked, on an average, 13 years, but 
those starting in the mines after 40 worked, 
on an average, only 7.8 years. In the history 
of past illness it was found that there was no 
correlation between silicosis and past dis- 
eases, although diphtheria, scarlet fever and 
malaria were reported more frequently by 
those having silicosis. Shortness of breath 
was generally recognized as a cardinal symp- 
tom. Of the 7,722 men examined at Picher 
the following incidence of admitted shortness 
of breath was found: Among men essentially 
negative for silicosis, 10.2, and among those 
with first-stage silicosis 18.4 per cent. Cough 
was frequently acknowledged among silicotic 
patients, and was generally nonproductive. 
In the essentially negative, however, the 
symptom was admitted in 13.9 per cent of 
the cases. In first-stage silicosis the per- 
centage was 18.2. Expectoration, haemopty- 
sis and night-sweats were slightly increased 
in the first stage of silicosis but probably 
were indicative of infection. Loss of strength 
was admitted in 3.5 per cent of the negative 
individuals and 6.4 of the first stage. Loss 
of appetite was admitted in 1.9 per cent of 
the essentially negative and 3.3 per cent of 
the first stage. Other pronounced symptoms 


in advanced cases of silicosis were constipa- 
tion, epigastric discomfort and other vague 
complaints. 


Men with first-stage silicosis 


usually appeared to be in robust health. 
The changes in physical signs in the chest 
were not definite. Retractions in the early 
stages showed some increase over those of 
the essentially negative (from 6.3 to 8.9 
per cent), and were located in the lower 
sternal, suprasternal, supraclavicular and 
infraclavicular regions. The average chest 
expansion for the essentially negative in this 
group was 3.2 inches; in the first stage of 
silicosis it was 3.0 inches. In the second 
stage of silicosis a definite shortness of breath 
on exertion was usually found, and pains in 
the chest were a frequent complaint. A dry 
morning cough was often present, sometimes 
with vomiting, and recurrent colds were 
more frequent. The man’s appearance may 
be healthy but he is dyspnoeic on exertion; 
he cannot work as well as formerly and his 
chest expansion is noticeably decreased, the 
movement being sluggish and diminished in 
elasticity. The characteristic roentgeno- 
graphic appearance is a generalized medium- 
sized mottling throughout both lung-fields. 
The shadows of the individual nodules are 
for the most part discrete and well defined on 
a background of fibrous arborization, but 
there may be, here and there, larger but 
limited opacities due to irregular pleural 
thickening or to a localized aggregation of 
nodules. Among the men in this study, 
dyspnoea was present in 30 per cent of those 
with second-stage silicosis, as compared 
with 10 per cent in the essentially negative. 
Cough was present in 23 per cent, as com- 
pared with 14 per cent in the essentially 
negative. Expectoration was admitted three 
times as frequently in this stage as among 
the negative and haemoptysis more than 
five times, night-sweats more than four 
times, and loss of weight more than three 
times. Gastrointestinal symptoms were 
about three times as frequent. The men in 
general appeared to be in better health than 
those of the essentially negative group, the 
average weight of those having second-stage 
silicosis being a little more than 149 pounds, 
or an increase of about 5 pounds over the 
average of the negative group. There was 
a slight decrease in chest expansion. The 
inspiratory breath-sounds were shorter than 
normal and the expiratory sounds prolonged, 
becoming much diminished in the second 
stage as compared with the negative. In 
the third stage of silicosis the shortness of 
breath is marked and distressing even on 
slight exertion. The cough is more frequent; 
the expectoration is in most cases slight but 
may be copious. The individual’s capacity 
for work becomes seriously and permanently 
impaired; his expansion is greatly decreased 
even with forced inspiration; he may lose 
flesh; his pulse rate may be increased and 
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his heart may become dilated. The radio- 
graphic appearances in the third stage are 
further accentuated, the mottling is more 
intense and the nodules are larger and take 
on a conglomerate form, so that large shad- 
ows are shown corresponding to areas of 
dense fibrosis. Only 32 third-stage silicotic 
individuals were found in this series of 
examinations. Two hundred and sixty-seven 
cases of silicosis plus tuberculosis were found 
among the 7,722 men examined.— The Clini- 
cal Manifestations of Silicosis, R. R. Sayers, 
J. Am. M. Ass., August 19, 1933, ci, 580.— 
(G. L. L.) 


Aetiology of Silicosis.—The primary 
cause of silicosis is free silica, inhaled in the 
form of dust. This dust, in order to exert 
harmful effects, must be in a fine stage 
of subdivision, not less than 10 micra in 
their greatest diameter. Silicosis develops 
slowly, most frequently through as long as 
ten years, although it may manifest itself 
in two years or less. The rate of develop- 
ment is dependent largely on the amount of 
silica inhaled, and this in turn is determined 
by three variables, namely, the amount of 
dust in the inspired air, the amount of silica 
in the dust, and the extent of exposure. 
The distinguishing characteristic of silicosis is 
an extraordinary susceptibility to tubercu- 
losis which it induces in its victims. Whena 
tuberculous infection is implanted on a 
silicotic lung, it intensifies and accelerates 
the formation of fibrotic tissue, and the 
pathological vicious circle thus set up may 
continue for some time before the infection 
becomes clinically manifest. Individual sus- 
ceptibility probably does not play an appre- 
ciable part in the aetiology of silicosis in 
normal individuals. Preéxistent pulmonary 
diseases, especially tuberculosis and pneu- 
monoconiosis, other than silicosis, tend to 
hasten and aggravate the development of 
silicosis. Age undoubtedly has an influence 
on development. Nasal obstruction or other 
conditions causing mouth breathing are 
naturally credited with increasing the in- 
cidence of silicosis. The evidence tends to 
show that men with a 4-plus Wassermann 
develop silicosis more quickly than the 
Wassermann-negative group, and their dis- 
ease runs a more rapid course. Silicosis 
exists only as an occupational disease and 
has been identified with metal mining for 
centuries. The introduction of pneumatic 
tools for drilling, cutting or chipping siliceous 
rock has occasioned its world-wide distribu- 
tion. Sand-blasting involves a most serious 
hazard, as do processes involving grinding and 
vitreous enameling.—Etiology of Silicosis, 
A. J. Lanza, J. Am. M. Ass., August 19, 
1933, ci, 583.—(G. L. L.) 


Silica Content of Lungs.—Silica is a 
normal constituent of the connective tissue, 
skin, blood, bones, nails, urine, faeces and 
saliva of man. In the human lung, not ex- 
posed to a dusty atmosphere, some of the 
silica is endogenous in source and the re- 
mainder is derived from the air inhaled. In 
order to arrive at an average of the silicon- 
dioxide content of lungs, material received 
from people dying of various diseases was 
weighed and dried, the dried sample pulver- 
ized, and a second moisture was made on 20 
gm. of the ground sample. This sample was 
ashed, weighed and digested with hydro- 
chloric acid, evaporated to dryness, and the 
process repeated. The residue was taken 
up with hydrochloric acid and water, filtered, 
and the insoluble residue incinerated in a 

latinum dish. This was recorded as the 
ydrochloric acid insoluble. This ash was 
nearly always white. This residue was 
treated with hydrofluoric acid. The loss of 
weight was recorded as silicon dioxide. 
Patients working in dusty trades clearly 
showed the deposition of an _ increased 
amount of silicon dioxide. The lungs of 
tuberculous subjects contain somewhat more 
of silicon dioxide than those of normal 
weer some of this may come from in- 

lation or directly from the blood-stream, 
as the blood of tuberculous subjects con- 
tains more silicon dioxide than that in normal 
persons. Clinical observations have shown 
that a silicotic patient is particularly liable 
to fall a victim to a tuberculous infection and 
that the silicotic process continues to advance 
after complete withdrawal from exposure. 
The average of 21 samples in the study 
shows that the normal lung contains 1.13 
mgm. of silicon dioxide per gm. of dried 
tissue. Any lung containing over 2 mgm. 
per gm. of dried tissue indicates undue ex- 
posure to a dusty atmosphere.—Silicon Di- 
oxide Content of Lungs in Health and Disease, 
W. D. McNally, J. Am. M. Ass., August 
19, 1933, ci, 584.—(G. L. L.) 


Silica Content of Lungs.—The frequent 
occurrence of free or combined silica in in- 
haled dusts and the close association of its 
inhalation with fibrosis of the lungs have 
made silica the most important of substances 
inhaled in dusts. Fibrosis of the lungs is 
relatively common among Welsh coal-miners, 
and increases in severity with increased con- 
tact with silica dust. Cummins and Sladden 
suggest that the “anthracotic” dust accu- 
mulates by reason of impaired lymph-drain- 
age of the lungs due to the fibrotic reaction 
to silica. ‘“‘Coal-dust’”’ in mines is the most 
concentrated of all industrial dusts. One 
person might inhale as much as 2 mgm. of 
silica a day in coal-dust. The silica content 
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of the lungs of 24 coal-miners dead from 
causes other than lung fibrosis averaged 4.1 
gm. per person, or 1.15 per cent of the dried 
lungs. The amount increased with age and 
length of dusty occupation. It isestimated 
that during exposure of from 20 to 50 years 
a total of from 10 to 25 gm. of silica prob- 
ably had access to the lungs of each miner. 
Thus an important part of the silica inhaled 
must have been disposed of by the drainage 
mechanisms of the lungs. The passage of 
silica to subdiaphragmatic lymph nodes has 
been demonstrated. Coal-dust alone, apart 
from silica, cannot be regarded as a cause of 
serious fibrosis of the lungs. In an attempt 
to deduce standards as to the silica content 
of the lung and its relation to lung fibrosis, 
the percentages of silica (free or combined) 
in the lungs of 60 industrial workers were 
determined chemically and correlated with 
the extent of pulmonary fibrosis and dis- 
ability. From the results, it is concluded 
that fibrosis of such an extent as to con- 
tribute clearly toward death usually is pres- 
ent when the silica content of the lungs 
exceeds 1.0 per cent of the dried lung sub- 
stance. Quantities below this are not neces- 
sarily negligible, but seldom have been 
associated with deaths attributable to pul- 
monary disease except when _ tuberculosis 
has intervened. When the silica content 
exceeds 1.6 per cent, the fibrosis associated is, 
practically without exception, severe and 
sufficient in itself to cause death. This 
amount of silica apparently so damages the 
pulmonary drainage system that the accu- 
mulation of other dust inhaled is accelerated. 
Seyler suggests that the question of the free 
or combined state of silica in rock is impor- 
tant more from mechanical than from chem- 
ical considerations, because a soft matrix 
holding the silica allows less use of high- 
speed drills and the larger dust particles 
produced are less likely to reach the lung 
alveoli. The existing official view that 
silicosis can be caused only by “free” silica 
may need reconsideration because work has 
been done showing that silicates may cause 
fibrosis. At present a satisfactory method 
for the determination from lung material of 
the amount of silica inhaled in the “free” 
state is not known. The length of time any 
particle has been in lung tissue is important, 
if it be accepted that a slow process of solu- 
tion of the silica precedes its fibrotic re- 
action.— The Silica Content of Lungs, A. F. 
Sladden, Lancet, July 15, 1933, ccxxv, 123.— 
(R. M. F.) 


Pulmonary Effects of Silicate Dusts.— 
It has long been claimed that only the dusts 
which contain silica do harm to the lungs, but 
recently some of the silicates, notably as- 


bestos, have been similarly incriminated. 
A study of workers in tremolite talc and in 
slate reveals the fact that a fine pulmonary 
fibrosis is associated with exposure. Workers 
in the talc mills were exposed to heavy con- 
centrations of dust, which ranged from 4 to 
1,440 million particles (less than 10 micra 
in diameter) per cubic foot, the number 
depending upon the particular operation in 
the plant. In slate-mills the count varied 
from 15 to 710 millions. Observations on 61 
employees in talc mills and 80 in slate plants 
revealed but slight signs and very infrequent 
symptoms of pneumonoconiosis, as indicated 
by physical examination. X-ray showed 
first-stage pneumonoconiosis in 43 and later 
stagesin 5cases. The roentgenological signs 
were fine and diffuse, and much like those 
in cement-workers, but the root shadows 
were definitely prominent. One of the third- 
stage cases occurred in a slate-worker, who 
had active pulmonary tuberculosis. Ex- 
posure to concentrations of talc that were 
sufficient to induce roentgenological pneu- 
monoconiosis were as follows: of talc, 1,140 
and 52 million particles,—5 years; 4 million 
particles,—none: of slate, 710 million par- 
ticles—1-year; 15 million, 11 to 13 years. 
Although exposure leads to pulmonary fibro- 
sis, it has not led to clinical disability. — 
Effects of Certain Silicate Dusts on the Lungs, 
W. C. Dreessen, J. Industr. Hyg., March, 
1933, xv, 66—(H. S. W.) 


Silicosis Compensation Claims.—If a 
workman dies more than three years after 
his last employment in the process which 
gave rise to silicosis and had not in the mean- 
time obtained a certificate from the medical 
board or already received compensation, he 
can make no claim under the silicosis com- 
pensation scheme. Experience thus far in- 
dicates this time-limit to be a_ sufficient 
period to allow for disability to develop.— 
Silicosis Compensation Claims, Brit. M. J., 
June 24, 1933, no. 3781, 1135. —(T. O. R.) 


Primary Intrathoracic Tumors.—Ma- 
lignant intrathoracic growths fall into the 
four following groups: (1) growths of the 
mediastinal lymph nodes (in the older text- 
books known as lymphosarcoma, now gen- 
erally referred to as oat-celled carcinoma); 
(2) pleural growths; (3) bronchial carcinoma; 
and (4) pulmonary carcinoma. The oat- 
celled and large bronchial cancers are the 
common types. The oat-celled type appears 
to arise in the deep layers of the mucosa, 
there is a rapid spread to the lymphatics, 
and an enormous enlargement of the me- 
diastinal lymph nodes takes place. Bron- 
choscopically the mucosa is infiltrated and 
ulcerated, and small raised whitish nodules 
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are seen. In association with the ulceration, 
evidence of lymph-node enlargement is seen. 
Polypoid-formation is rare, though occa- 
sionally deeper in the bronchial tree there 
may be some tendency to occlusion. There 
may be some bulging into the trachea, widen- 
ing and deformation of the carina, and 
scabbard-shaped bronchi. The bronchial 
type appears to arise in the superficial layers 
of the bronchus. There is a tendency to 
spread into the lumen rather than to the 
lymphatics. The clinical signs depend 
usually on bronchial obstruction. An effu- 
sion may appear coincidently with the col- 
lapse of the lung. The next stage in the 
development is suppuration in the lung 
and bronchi behind the obstructed or par- 
tially obstructed bronchus. Bronchoscopi- 
cally there is usually no evidence of lymph- 
node enlargement, the carina is not widened 
but may be displaced if there is collapse of the 
lung, and the bronchus is partially or com- 
pletely blocked by a polypoid mass. In both 
types the position is usually in the main-stem 
bronchus, a short distance below the bifur- 
cation. The importance of differentiation in 
these two types lies in the fact that in the oat- 
celled type the early involvement of lymph 
nodes renders treatment of little value. The 
bronchoscopic examination is the safest and 
surest method of examination and proof. Of 
the 50 cases reviewed, 74 per cent occurred in 
patients between 41 to 60 years of age. In 
no case was the disease found in a patient of 
the Jewish race. Only 4 of the cases were in 
women. As regards treatment, the best hope 
seems to lie in radium or radon, applied 
locally. In the bronchial type of case, 
lobectomy is hopeful if the growth is low 
enough in the bronchial tree.—Primary 
Intrathoracic New Growths, H. V. Morlock 
and A. J. S. Pinchin, Brit. M. J., May 27, 
1933, no. 3777, 911.—(T. O. R.) 


Cancer of Lung.—Too little attention 
has been paid to the question of treatment of 
carcinoma of the lung, although much has 
been written on other aspects of the disease, 
such as incidence, classification, etc. It is 
said that treatment of primary carcinoma of 
the lung is hopeless, although it is probable 
that such tumors are no more malignant than 
carcinoma in other parts of the body. Fail- 
ure to make an earlier diagnosis and the 
difficult accessibility of the lesion are the two 
main obstacles in the successful treatment of 
the disease. Four cases are reported, the 
first two of which were found to be inoperable 
upon exploratory thoracotomy. In the third 
case the patient died of pneumonia three days 
after lobectomy; because of the supposed 
difficulty of closure of a severed bronchus a 
rubber tube had been inserted into the bron- 


chial stump, and this was felt to be at least 
partially responsible for the pneumonia. 
The fourth patient, a 29-year-old woman, 
was successfully operated upon for an adeno- 
carcinoma of the bronchus, two lobes, the 
right middle and lower, being removed. 
The bronchial stump was buried in the 
denuded surface of the right upper lobe and 
primary healing was obtained. The opera- 
tion was performed under avertin anaes- 
thesia, with oxygen administered intratra- 
cheally to supply differential pressure. In 
carcinoma of the lung, bronchoscopy, lipiodol 
injection, thoracoscopy, exploratory thoracot- 
omy and examination of the sediment of 
pleural effusions are important diagnostic 
procedures. Preoperative preparation in- 
cludes the cleaning of the oral cavity to pre- 
vent aspiration infection, the use of a mixed 
pneumococcus vaccine, the induction of arti- 
ficial pneumothorax for several weeks before 
operation, and a phrenicotomy performed at 
least one week preoperatively. In the fourth 
case reported insufiicient time had elapsed to 
decide about recurrence of the tumor, but it 
was clearly demonstrated that the operation 
is technically feasible, and with a minimum 
of operative shock.— The Surgical Treatment 
of Carcinoma of the Lung, E. D. Churchill, J. 
Thorac. Surg., February, 1933, ii, 254.— 
(B. B.) 


Cancer of Lung.—A detailed study of 
cases of pulmonary carcinoma postmortem 
was undertaken with the particular purpose 
of determining how much the recent im- 
provements in technique of lung resection can 
be applied to the problem of surgical treat- 
ment of the disease. A number of significant 
isolated observations have appeared from 
this investigation. The persistence and 
severity of chest-pain due to carcinoma of 
the lung is not to be compared with any other 
thoracic disease, with the possible exception 
of aneurysm. The dyspnoea associated with 
the disease might be due to any one of a num- 
ber of factors, such as effusion, mediastinal 
pressure, etc. The onset was found to be 
usually insidious, but it might be acute, 
resembling pneumonia, or it might present 
the clinical picture of chronic lung or 
pleural infection. Only 6 patients of the 
group lived more than two years after the 
onset of symptoms, and one of these lived 
five __ Physical findings indicating 
bronchostenosis, atelectasis, or pleural effu- 
sion may suggest carcinoma of the lung, 
especially if associated with a Horner’s 
syndrome or paralysis of a vocal-cord or of 
the diaphragm. Fluoroscopy, roentgenog- 
raphy, bronchography, bronchoscopy, biopsy, 
diagnostic pneumothorax, thoracoscopy, and 
examination of pleural fluids for cancer 
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cells by Mandelbaum’s method are impor- 
tant available diagnostic procedures; in ad- 
dition, exploratory thoracotomy is a method 
which Sauerbruch believes should be used 
more often than it has been. In those 
cases which were carefully studied the diag- 
nosis had been made clinically in nearly all 
instances. In most cases widespread metas- 
tases occurred in the late stages; but there 
may be no metastases even though the 
patient dies of the carcinoma. The sites of 
metastases included the pleura, lymph nodes, 
central nervous system, liver, skeleton and 
kidneys. The frequency of renal involve- 
ment is stressed, and the importance of 
differential diagnosis between carcinoma of 
the lung and hypernephroma is pointed out. 
With regard to the disputed value of deep 
X-ray treatment of carcinoma of the lung, it 
is thought that such therapy does not prolong 
life, as judged especially by 10 cases not in- 
cluded in this series. The only recorded 
case of cure following bronchoscopic removal 
of the tumor is that reported by Jackson. 
Other methods of treatment include bron- 
choscopic implantation of radon seeds, ex- 
ploratory thoracotomy with implantation of 
radium, surgical removal of the tumor, and 
cautery pneumonectomy, but in none of 
these have very promising results been ob- 
tained. The best reported results are those 
of Sauerbruch, one of whose patients was 
alive three years, another five years, after 
surgical removal of the tumor.—The Oper- 
ability of Carcinoma of the Lung, H. A. 
Carlson and H. C. Ballow, J. Thorac. Surg., 
April, 1933, ii, 323.—(B. B.) 


Cancer of Lung and Tuberculosis.—A 
previous study of 8 cases of primary car- 
cinoma of the lung associated with tubercu- 
losis had shown that invariably the two were 
situated in the same lung, and almost always 
at the same level in the same lobe; that the 
tuberculosis always preceded the carcinoma 
usually by several years; and that at death 
in the majority of cases the tuberculosis was 

uiescent, although in 2 cases the patient 
died from a generalized spread of his tuber- 
culosis. In other words, the tuberculous 
became cancerous and not vice versa, and 
usually the cancer kills, although the reverse 
sometimes occurs. Classical opinion held 
that tuberculosis is usually inactive in the 
presence of carcinoma. An additional case 
is hereby reported of a man dying at the age 
of 42 of massive, gangrenous carcinoma of 
the lung with cavitation, who had presented 
physical signs and roentgenograms diagnostic 
of tuberculosis since the age of 27. Eight 
years previous to his death he had had 
an haemoptysis. During the final illness 
tubercle bacilli were found in three out of 


five specimens of sputum. Nevertheless at 
autopsy no histological evidence of tubercu- 
losis could found anywhere. Since 
practically the entire right lung was gan- 
grenous, with a large cavity in the upper lobe, 
the paradox may be explained as follows: 
Undoubtedly a tuberculosis had been present 
for 16 years. The earliest cavity seen on the 
roentgenogram was undoubtedly tubercu- 
lous. In the walls of this cavity a carcinoma 
originated. In its growth it invaded the 
neighboring tuberculous tissue and being a 
necrotizing growth completely destroyed 
it. In this process tuberculous tissue was 
detached, and expectorated thus explaining 
the paradoxical finding of tubercle bacilli in 
the sputum in a progressive pulmonary car- 
cinoma. Apparently by the time death 
supervened, all the tuberculous tissue had 
been destroyed.—Caverne cancéro-tubercu- 
leuse du poumon (nouveuax documents clini- 
ques radiologiques et anatomiques), E. From- 
mel, Rev. d. 1. Tuberc., March, 1933, i, 256.— 
(A. E. M.) 


X-Ray Treatment of Intrathoracic 
Cancer.—The literature dealing with the 
therapeutic results of X-ray irradiation of 
pulmonary tumors is reviewed. Nine cases 
are reported in which X-ray treatment 
caused a temporary recession of the primary 
tumor, a reéxpansion of the collapsed lung, 
and a disappearance of enlarged cervical 
lymph nodes. The treatment was intensive. 
The amount of irradiation was, in fact, only 
limited by the tolerance of the skin. With 
the exception of one case, which was very 
advanced, no ill effects from the treatment 
were noted. The survival period was spent 
in a comparatively high degree of comfort 
and happiness, and the end was rapid instead 
of a prolonged agony.—X-Ray Treatment of 
Malignant Disease of the Lung, F. Roberts, 
Brit. M. J., July 22, 1933, no. 3785, 142.— 
(T.O. R.) 


Isolation of Tubercle Bacilli from 
Blood in Cancer.—The author reports ob- 
taining a positive culture of tubercle bacilli, 
capable of infecting guinea pigs, by Loewen- 
stein’s method, from the blood obtained from 
the femoral vein in a case of abdominal car- 
cinoma without any tuberculous findings. 
Ten other postmortem bloods examined 
proved negative by culture—EKin sicherer 
kultureller Befund von Tuberkelbakterien im 
Blut bei der Sektion eines Falles von Karzinom, 
H. Konig, Ztschr. f. Tuberk., 1933, lxviii, 40. 
—(H.J.C.) 


Incidence of Cancer of Larynx.—The 
incidence of malignant disease of the bronchi 
and lungs is apparently increasing. The 
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data are, however, subject to criticism. In 
view of the possibility that the inhalation of 
irritating substances bears an aetiological 
relationship, and in view of the fact that the 
figures for malignant disease of the larynx 
are less subject to criticism, a survey of the 
absolute and relative incidence of this condi- 
tion as a cause of death in England and Wales 
during the last 20 years, 1911 to 1930, is of 
interest. The statistics show a 61 per cent 
increase in the total deaths from malignant 
disease, and a rise in deaths from cancer of 
the larynx from 462 (1.29 per cent of the 
total) to 1,117 (1.92 per cent). During this 
time cancer of the oesophagus dropped 
slightly (from 4.05 per cent to 3.90 per cent) 
and cancer of the tongue dropped from 2.72 
per cent to 2.09 per cent. The changes in 
these percentages were relatively constant 
over the 20-year period.— The Incidence of 
Laryngeal Cancer, J. Maxwell and J.C. Hogg, 
Lancet, May 20, 1933, ccxxiv, 1064.—( R. D.) 


Pulmonary Syphilis in Adults.—The 
authors observed 11 cases of pulmonary 
syphilis (5 men and 6 women); one under 20 
years, 4 from 20 to 30 years, 2 from 30 to 40 
years, and 4 from 40 to 50 years. All had 
cough and temperature to 37.8°C. Blood 
was found in the sputum of three, and 
haemoptysis occurred in one. Foul sputum 
occurred in one and undernourishment in the 
majority; and syphilis appeared three times 
in the anamnesis. Syphilitic laryngitis was 
found in one, aortitis in one, and a painful 
hard liver margin in one. Tubercle bacilli 
were absent in all. The serological blood 
reaction was strongly positive inall. Roent- 
gen shadows were found in most, and twice 
saccular bronchiectasis was observed. Neo- 


salvarsan, Biochinol and potassium iodide 
yielded, in the majority, excellent results, 
such as diminution of cough, cessation of 
bloody sputum, loss of fever, increase in 
weight, and disappearance of shadows in the 
roentgenograph (except in onecase). The 
intravital diagnosis of pulmonary syphilis is 
only a presumptive diagnosis which is deter- 
mined by the whole clinical, roentgenological 
and laboratory studies.— Lungensyphilis bei 
Erwachsenen, A. J. Katzmann, S. M. Kus- 
niezowa and E. S. Salkind, Ztschr. f. Tuberk., 
1933, lxviti, 161—(H. J.C.) 


Prognosis in Pulmonary Tuberculosis. 
—The prognosis of a well-built person with 
pulmonary tuberculosis, who is over 35 years 
of age and with a good family history, of a 
comfortable financial position, and with little 
evidence of toxaemia, is much better than 
that of a young man of 20, of the artisan 
class, with poor physique, a bad family his- 
tory, and obvious evidence of toxaemia.— 
Prognosis in Pulmonary Tuberculosis, W. 
Stobie, Brit. M. J., March 25, 1933, no. 
3768, 507.—(T. O. R.) 


Relation of Bacterial Virulence to 
Clinical Prognosis.—The degree of viru- 
lence established for 7 different strains of 
tubercle bacilli, ina preceding paper, is com- 
pared with the ‘clinical course of the respec- 
tive patients. It is concluded that a direct 
relation between virulence and clinical course 
does not exist.—Zur Frage der Beziehung 
zwischen Virulenz der Tuberkelbacillen und 
Prognose bei Lungentuberkulose, O. Amrein, 
Beitr. z. Klin. d. Tuberk., January, 1933, 
lxxxii, 74.—(M. P.) 
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